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Introduction- are manta rays social?

Å Manta rays found in groups 
and perform apparently 
social behaviours(e.g. 
cooperative feeding, 
following, copying)

Å How are groups structured? 
(e.g. random, by sex, by age, 
social structure)

Å Passive aggregation or active 
social preferences? (need to 
understand site use) 

Å Raja Ampatis a critical 
habitat with an intact, 
healthy population of reef 
manta rays

Å Great location to study 
natural behaviour/ 
population structure

Å Able to do intensive study 
(daily monitoring of group 
structures)

James Cave- Getty Images*All videos/images in this presentation are the property of 

the author, and may not be used without permission 



Methods ςIntensive photo ID study

ÅIndividuals identified using spot pattern

ÅRecord daily presence of all individuals at 

cleaning stations and feeding sites

Å689 individuals identified

ÅSmall area (approx. 8km2)

ÅAllows understanding of fine-scale site use 

and social structure
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Fig.1. Discovery curve showing rate of new individuals identified 

at different locations 
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Results - site use

Å Clear difference in site use between sexes, maturity less important
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Å Extremely strong site fidelity at fine scale
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Results- identifications/associations over time

Fig 1. LIR with bootstrap standard errors

Å Individuals do not stay in one place, they leave the area regularly and come 
back to the same place

Å Associations between pairs stable over several weeks
Å Fission-fusion dynamics (?)
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Fig. 2. LAR with jackknife standard errors
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Methods- socialstructure

Pairwise 

Association 

Strength 

(threshold 0.1)

ÅSocial Network Analysis (in 

SocProgand R)

ÅMeasure how often each pair 

was seen together

ÅControl for non-social factors 

(time, location, gregariousness)

ÅUse randomisationsto test 

whether observed structure 

could be expected by chance
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Results- social network structure

Residuals from 

regression model
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Discussion/Conclusions

Å Reef manta rays have surprisingly 
strong site fidelity at fine scale (could 
be used to prioritiseprotected areas)

Å Associations between individuals 
maintained over weeks/months

Å Active social preferences remain 
when controlling for site fidelity

Å Ψ/ƭŜŀƴƛƴƎ ǎǘŀǘƛƻƴǎΩ may be used as 
social meeting points, diving should 
be regulated well there

Å We should consider how populations 
behave as a whole network of 
individuals, as well as relying on 
individual-based studies
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